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IVANOVSKAYA, I.n., KULIKOV, G.U. RAKOBOUSKAYA, I.7. SARYCHEVA, L.I.

Cloud Chamber Investigation of the Electron-Photon Ceonmponrnt of za~

nsive Air Showers at Sea Level

(Issledovaniye elektronno-fotonncy komponenty shirekikh atmosfernykh

livney na urovne marya pri pomoshchi kamery Vilsona, Russian)
PERIODICAL Zhurnal Eksperim, i Teoret. Fiziki 1957, Vol 33, Mr 2 (8), pp 358 -

- 36  (UeS.S.Re)

AZSTRACT By means of a iiilson chamber located atsea level the energy spectrum
of the electron-photon component of a broad atmospheric shower with
different numbers of particles and different axis spacings was in-
vestigated. A dependence of energy spectra of the nunber of particles
in broad showers was not observed., In a large distance from the ghce.
wer axis the energy spectrum becomes nsofter”. The experinentally
found shire of high—energy electrons in different axial spacings can-
not be brought into line with the number computed by means of the
cascade theory.

For .an axial spacing of 2 - lo m the spatial dis tribution of the ener-
gy flow, of the electron-photon component of the shower can be appro-
ximated by the law T @ . n = 2,C + 0,5.

Card 1/2 (vith 2 tables, 5 illustrations, and 8 Slavic references).
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Kulikov, G. V., Khristiunsen, G. B. 507/56-35-3-11/61

On the Spectrum of Extensive Afnospheric Showers
Corresponding to 4the HNurber of Particles (0 spektre
shirokikh atnosferuyih livrey po chislu chasti

Zhurnel elsperimental'noy i teoreticheskoy fiziki,
Vol 35, lir 3, pp 635 - 640 (USSR)

In the present paper the unthore describe the ex-
perimental results concerning the distribution of air
showers with respect to the number of particles;
investizations were carried out in iy 1954 on sea-
level. They concerned showers with a total number of
2.104 - 2.109 particles. The hodoscope- arrangement
of counters used is schematically shown by figure 1
and 1s deserited in the following, The electronic
computer of the computation center of NGU (loscow
State University) was available for the purpose of
solving mathematical problems. The neasuring space
was divided intc 3 concentrically arranged ranges;
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On the Spectrum of Ecternsive Atmospheric Shnwers S0V/5625-3-11/£1
Corresponding to the Hunmber of Particles

1) central range, circular in shape, S1=78m2 (for

5
II>£L104); 82=400m2, quadretic (for uY 1,6.107) and -
SB=576m2, also quadratic (for still larger N)(Pro-

bability of recording > 95%). Figure 2 shows the
results obtaineg by this work as well as those of
reference 7 (10%0{108) in form of a diagram in double
logarithmic acale. It shows the connection bhetween

the number of showers F gwith a nunber of particles
DH) with N. (Flen=2zec~ steradian=1]), For the range

10 :SII:& 10" the following wus found: Number of particles N
in the shower

0,8.10° 1,6.10% 3,2.105 6,4.10° 8,0.10° 12,8.10°

Humber of

showers with

number of par-

ticles DN 157 276 138 46 24 6
Card 2/4 Thae results show that in the cige of numbers of particles
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On the Spestrum of Extensive Atmospheric Showers 507/56-55—}-17561
Corresponding to the Number of Particleg .

. varying in range between 106 and 107 the probability

- for the occurrence of an irregularity in the shower
size distribution curve is very great. Theoretical
deliberations gcom to show that for cosnic rays with

- energies % 1010ey , galactic or metagaloectic origin

may be assumed. In conclusion the authors thank
Professor S.N.Vernov for his valuable advice and
discussiona, G.S.Roslyakov for supervising waek at
the computation center of MGU, and V.I.50lov'yeva and
D.S.Stel'makh for their cooperation. There zre 2 figures,
1 table, and 12 references, B of which are Soviet,

ASSOCIATION: Noskovglkiy gosudarstvennyy universitet (Moscow State Uni-
versity)

SUBMITTED: April 22, 1958
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RULIEOY, G. V,

A STUDY OF THE SPATIAL DISTRIFUTICN FULCTION OF ZLECTRONS AND 1HZ DENSITY OF

ENERGY FLUX OF 7THE ELSCTAON-FHOTON COXTONENT IN EXTENSIVE AIR SHOWERS
N.N. Goryunov, V.A, Dmitriyev, G.V. Kulikov, Yu, A, Nechin, G.B, Khristiansen

1. The spatial distribution of density of energy fluxes of ths elactron- :
vhoton component was detemined from transition curves in lead obtained for <
di’ferent distances from the shower axis; the spatial distribution of particle
fluxes was obtained by the method of correlated hodoscopas,

2, The spatial distribution of the density of energy {lux of the electron-
photon component was obtainsd up to r = 60 m from the, shower axis in extensive
air showers with thz total number of particles N = 10% - 2 x 10°, The form of
the function is independent of the strength of the shower and, if we approxi-
matz this function by a power law of the typz 0, w2 obtain

n=1.,2 -‘-+ 0.2 0.3 m4 rzin
ns=1l.5 20,2 lm<d relom
n=2,0J30.3 10 nm/ re6om

Report presented at the International Cosmic Ray Conference, Moscow, 6.11
July 1959
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GEN"RAL DESCRIPTION OF T'F MOSCOW UNIVERSITY ARPANGEIENT 0% TiHF ZTUDY OF
RXTENSIVE AIR SHOWSRS AND PRTLIMINARY RESULTS OBTATNED B: IT

S.N. Vernav, G,B. Khristiansen, A.T, Abrosimov, N.il. Gorrunov, V,A, Dmitriev,
6.V, Kulikov, Yu,A. MNechin, S,P. Sokolov, V.I. Soloveva, K.I. Soloviev, 2.5, Stru-
~alsky, B,A, Khrenov

1, 1In late 1957, at the Moscow State University an arrangemont was put into opera- B
tien for multipurpose studies of ex!'eonsive air shovers of cosmic ravs,

instruments (some 5000 Geiger-Muller counters covering an ar=a of over 100 m

some 150 ionization chambers of various shapes covering a total area or 13 m2, and

a diffusion chamber of area 0,64 r2) and appropriate electronic equinment and photo-
granhic devices to record tire instrument readings when an extensive air shower passes
tnrough the arrangerent., Most of this equipment is located in a specially erected
building, Three rooms of theis buvilding (-60 sq.m. in area each) have a light roofing
of not more than 1.6 g/cm2 and twe rooms (2% m?2 and 80 m2) arc situated underground

at a depth corresponding to 20 end LO metres water equivalent,

2, The arrangement is a complex assembly of sgimulancously ope~nting phgsical
s and

report presented at the International Cosmic Ray Conference, Hoscow, 6-11 July 1959,
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Kulikov, G, ¥,

SEA-LEVEL STUDIES OF THE HIGH.ENEEGY NUCLEAR-.ACTIVE COMPONENT OF

T EXTENSIVE AIR SHOWERS

‘ S, N, Vernov, N, N, Goryunov, V. A, Dmitriyev, G, B, Kulikov, Yu. 4,
Nechin, G, B, Kristiansen T ——

1. High-energy nuclear-active particles were detected by large bursts produced
in jonization chambers by these miclear-active particles during passags through
a2 composite filter of lead and graphite, Yhe use of a composite filter permits
firstly, of separating, in the best possible fashion, the ionization produced
in the chambers by the electron-photon component (which appsars in the filter
due to muclear-active particles) from the lonization created by the electron-
photon component of the showar coming from the air; On the other hand, the use
of such a filter gives rise to a situation when the ionization in the chambers
turns out to be proportional to the total energy transferred from the ruclear-
active particle to the electron-photon component in the filter, So, the energy
of a muclear-active particle can be determined from the burst in the ionization
chamber on the basis of rather general considerations,

Report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959
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4.V, Kulikov

THE 3PECTRUM OF cATENSIVE ATIR SHOWERS AGCORDING TO THS NUMdsR OF PARTICLES: THE
COSFFICIZWT OF ABSURTION OF e4TsnsIVE AIR SHU-ERS
3.V, Kulikov, N.M. Nesterova, S.I. Nikolsky, G.B. Khristeansen, A.K. Chudakov

1. Utilizing the mathod of correlated hodoscopes, which permits determi-ing the
position of the axis and the number of particlss in a shower, we have obtained
data on showsr spectra level and at sea level.

2. At 3860 m above swa )‘evel and_the the intsrval of particla-number variation
in the fhouer frow 3 x 10" to 107 thespectrum is well approsimated by power
law N™X, whare X= 1,6-0.1. At sea level ther is a graaaer probab&li%y

tha
the spectrum will be irregular in the range 10 (N <= 10/ (for 10% 4106

4=3.1%0.2, and for N<107 = 1.5-0.2,

. Tne showsr absorption coefficient obtained from a comparison of absolute
%unour ofsghowers ;itﬁ a number of particles greater than gﬁat glven at

mountain altitude and at sea level, amounts toff1/(160-20) gfem< .

Report presonted at the International Cosmic Ray Conference, Hoscow, 0-11 July 1959
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AUTHORS: _ Ku%&EQXL_QL~Y,, Nesterova, N. M., Nikol'skiy, S. I., So-
~Iov"yeva, V. I., Khristiansen, G. B., and Chudakov,A.Ye.

TITLE: Number spectrum of extensive air showers at altitudes of
200 and 3860 m above sea level

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959. Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 87-91

TEXT: Number spectra of extensive air showers were investigated in
detail at the Physics Institute of the AS USSR and at Moscow State
University. The spectra were investigated at an altitude of 3860 m

and at sea level, Those at sea level were studied over a range N =

= 4-103 to 3'107. For showers with small N (103 to 5-104), the sta-
tistical method was used. The apparatus incorporated hodoscoped

Geiger-Miiller counters, whose disposition is shown in a figure. The
experiments yielded the number of anti-coincidences n per unit time

Card 1/4
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Number spectrum of ... D299/D304
. for counters of different o; (o-varied between 0.4 and 1.65-10"2m2). ¢

By comparing the measurements and the calculations, the integral
spectrum of the showers was obtained: F(PN) = 2.5-10-3N“(1‘45t0‘03)

Cm-2880-1, with N = 40103 to 105. For large N, the spectrum was ob-
tained by individual study of the showers, at sea level. For this pt/
purpose, the majority of the counters were disposed in a circle.

The position of the axis and the number of particles in each shower

were determined by means of the electronic computer "Strela". There-

upon the integral spectrum was found for N = 8-104 to 8-105, viz,

-1 -1
FOON,0) = (1,95 + 0,14)-10'10(—&5- sec sterad

)

Both series of measurements coincide in the range N’»:'AOS. In order
to determine the absolute number of extensive air showers in the

Card 2/ 4
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range N 107, the apparatus was divided into 4 groups of counters.
Further, extensive air showers were studied at an altitude of 3860
m. The apparatus was controlled by photomultipliers, recording the
Cherenkov radiation Z Abstractor's note: See article on p. 47, this

Trudya_7. The shower axis and the number of particles were deter-

mined by means of & simulator. Showers with N = 2-104 to 107 were
investigated. From the obtained results, the integral spectirum of

showers with N = 2.5«104 to 1.3°107 was constructed; viz.

~f n \(1,60£0,35) o -1
F(O>N,0)= (4,6 + 1,4)-10 (F) cm “sec 'sterad
1

The absorption length /(of showers was also determined; for showers

with N 10°,A= 156 + 22 gn/cm®. There are 4 figures and 2 Soviet-
bloc references.

Card 3/4
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Fizicheskiy institut im. P. N. Lebedeva AN SS3R (Phy-
sics Institute im. P. N. Lebedev AS USSR); Nauchno-
issledovatels'kiy institut yadernoy fiziki MGU (Sci-

entific Research Institute of Nuclear Physics Moscow
State University)
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AUTHORS:: Vernov, 8. N., Goryunov, N. N., Dmitriyev, V. A., Ku-
likov, G. V., Nechin, Yu. A., Solov"yeva, V. I., Stru-
‘gal'skly, Z.8., and Khristiansen, G. B.

TITLE: Study of lateral-distribution function of charged par-
ticles and of the energy density of the electron-photon
component of extensive air showers

SOURCE: International Conference on Cosmic Radiation, Moscow,
1959. Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 117-122

TEXT: The data obtained by means of the diffusion chamber and the
hodoscoped counters permit determining the particle distribution in
the neighborhood of the shower axis as well as at large distances

from 1t, These data can be used for determining the number of par-

ticles and the position of the axis to an accuracy of approximately
1 m by means of the hodoscoped counters, and to an accuracy of se-
veral centimeters if the axis lies within the limits of the diffu~

Card 1/5
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sion chamber. The electron-photon component at large distances from
the axis was studied by means of large ionization chambers, shiel-
ded with lead. During 1000 hours of operation, 28 cases were re-
corded of the axis (of showers with number of particles N>107)
passing through the core detector, All these showers were invesati-
gated in detail with respeot to distribution and energy of par-
ticles. The cases moat favoreble for analysis are those, in which 7
the shower axis lies in the diffusion chamber, In all, 7 such ca-
ses were recorded., For each of these showers, the lateral-distri-
bution function of particle density was constructed for distances
ranging from 5 om to 1 m from the shower axis., It was found that the
form of the distribution function varied from shower to shower in
the core region. In that region, a peculiar feature of particle
distribution was observed, namely a narrow beam (4 cm in diameter)
of particles, consisting of a large number (4 to 15) of particles
with collinear tracks, From data obtained by means of the hodoscoped
counters and knowing the position of the shower axis, it is poss-
ible to construct the distribution function of charged particles up
to a distance of r = 25 m., from the axis, for each individual

Card 2/5
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shower. Then the experimental distribution functions were compared
with the theoretical functions of Nishimura and Kamata. The re-
sults of the comparison are shown in a table. A difference was no-
ted in the form of the distribution of the energy flux of the el-
ectron-photon component in the individual shower at a distance of
r~s1 m, and at large distances from the axis; this is due to lo-
cal fluctuations in the form of the energy distribution in the core.
In each of the investigated showers, the energy flux of the elec-
sron-photon component was found within a radius of 25 m; it turned
out that the electron-photon component energy-flux was stronger

{on the average) in showers with small 8, than in chowers with ~
large s (s being the "age parameter"). The system of counters per-

mitted recording showers with number of particles N = 10% to 107.
The data yielded by the diffusion chamber were used for construct-
ing the distribution function for distances r¢1 m from the shower
axis. The conclusion was reached that the form of the electron-
photor energy distribution-function does not depend on the number
of particles in the shower. Therefore, all the data were referred
%0 a shower with same N, and the average energy-density distribu-~

Card 3/5
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tion constructed., Approximating this distribution by a power law of

type r'n, one obtains for the exponent n the following values (as a
function of the distance r from the axis):

n=1,2+0,2, 0,1<r {1 V}’
n=1,5+0,2 1{r (10 m

n=2,0+0,3, 10{r 60 m

n=2,6+0,2, 60 {r {1000 m

Further, the mean energy per electron was obtained from experimen-
tal and theoretical values (based on the cascade shower theory)

of the mean energy as a function of r showed a discrepancy which
can be removed by taking into account the effect of nuclear scatter-
ing. The experimental values permit calculating the energy of the

Ccard 4/5
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electron-photon component, viz, Eeph = 2,5 BN, where B8 denotes the I

mean energy loss per unit of depth t. There are 2 figures, 1 table
and 6 references: 5 Soviet-bloc and 1 non-Soviet-bloc. The referen-
ce to the English-language publication reads as follows: J. Nishi-
mura, K. Kamata. Suppl. Theor. Phys., no. 6, 1958,

y{, :
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AUTHORS: Vernov, S. N., Goryunov, N. N., Dmitriyev, V. A., Ku-
likovL“EL*!LL_yechin, Yu. A., and Khristiansen, G. B.

TITLE: Study of high-energy nuclearactive component of exten-
sive air showers at sea level

SOURCE: International Conference on Cosmic Radiation. Moscow,

1959, Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 123-131

TEXT: The high-energy nuclearactive component was studied by the

apparatus of Moscow State University. The nuclearactive component
was detected and measured by means of hodoscoped counters and ioni-

zation chambers. The processed hodoscope data permitted determining
the total number of particles N and the distance Ri of the shower

axis from the ionization chambers. Part of the data were processed
by thc clectronic computer of Moscow State University; thereby the
number of particles was determined to an accuracy of approximately

Card 1/4
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20%, and the position of the axis to_within 0.25 m, provided it fell
inside the area of a detector of 4 m2. The joint processing of the
data of the hodoscope and ionization chambers yielded the mean ener-
gy of the nuclearactive component of showers of various number of
particles, the energy spectra of the nuclearactive particles in the
central part of the shower, the lateral distribution of the energy
flux carried by the nuclearactive component in the central part of
the shower and the lateral distribution of the nuclearactive par-
ticles, Showers, whose axes were at a distance of less than 10 m
from the detector of nuclearactive particles, were selected for fur-
ther study. These showers were divided into 4 groups according to

number of particles; over 1000 such showers were investigated. The

integral spectra of nuclearactive particles of energies Ena<1012 ev.
were obtained for the 4 groups. The integral spectira of nuclearac-
tive particles, averaged over the showers of all the groups, can be

approximated by an exponential function with exponent €J= -1.0+0.2.
0

For showers with large N (group 4), the value of y shows a decreas-
ing tendency. The space distribution of the energy flux near the

Card 2/ 4
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axis can be approximated by an expcnential function with exponent
n=- 1.5+ 0.2, A typical correlation was established between the ;
electron-photon and the nuclearactive components of cores of the in- g
dividual showers, namely showers with an electron-photon component
of an energy much higher than the average, have (as a rule) a nu-
clearactive component of lesser energy. The converse was also ob-
gerved. The measurements gave direct evidence of the presence of nu-

clearactive particles of high-energy QV1012 ev.) in showers at sea
level, and of the considerable importance of the nuclearactive com=
ponent in the energy bvalance of the shower. The nuclearactive com-

onent in the central part of the shower carries an energy which 18 97//
%on the average) almost as large as the entire energy of the elec- i
tron-photon component at the level of observation. The presence of l
considerable energy in the nuclearactive component affects the ab-

sorption of particles in the shower. The development of individual

showers can differ considerably, as the magnitude of the energy of

the nuclearactive component differs considerably in the individusal

showers. The main contribution to the energy flux carried by the nu-
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clearactive component within a circle of given radius is made by
high-energy particles, whose lateral distribution is such that, on

- the average; all the particles with energy >1012 ev. are contained

’ in a circle of radius r = 1 m., The distribution of the energy flux
carried by the nuclearactive component showed that this flux is L
fairly widely distributed, Further, the transverse momentum im-
parted to the particles (during their generation), was estimated.
The nuclearactive component of showers with N = 104 to 100 at sea )
level carries an energy of 0.5 to 1.0 of the total energy, carried -
by the electron~photon component. As a result of the energy fluctu-
ations of the nuclearactive component in the individual showers, the
development of the showers fluctuates, too. The distribution of the
energy flux of the nuclearactive component over a region of 14x{20 m

near the axis is described by the law r-210.25; such a distribution
should affect the characteristics of the soft component. There are
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-So-
viet-bloc. The reference to the English-language publication reads
as follows: J, Nishimura, K, Kamanta.Suppl. Prog.Phys.,no.6, 1958,
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SOV/56-36-4-2/70
Vernov, S. N., Babetskiy, Ya. S., Goryunov, N. N., Kulikov, G.V,
Nechin, Yu. A., Strugal’skiy, Z. S., Khristiansen, G. B. =

On the Structure of the Core and the Central Regions of Exiensive
Atmospheric Showers at Sea Level (0 strukture stvola i tsentrd'-
nykh oblastey shirckikh atmosfernykh iivney na urovne morya)

Zhurnal eksperimentalfnoy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 976-984 (USSR)

The object of the present paper was an experimental investi-
gation of the gpatial distribution cf the snergy flux of the

electron-photon and the nuclear-active component in the core
and the central regions of extensive air showers; the present
paper is a continuation of an article guollshed in the pre-

ceding issue of this periodical (Ref 1 in which the method
and the experimental arrangement were already described.
Figure 1 is a schematical representation of the chamber system
with the diatribution of hodoscope counters. The counters vere
located in groups of 12 and 24 1n containers, The ionization
shambers had a total area of 4 n?. In the course of the 1800
hours during which the apparatus was in operation, about 18000
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showers wers recorded, with particle numbers of between i0” and

?06, and axes which were at a digtance of up tc 30 m from the
system of ionization chambera. From the manifcld material ob~
tainazd by these investigations the spatial distribuiion obtained
for individual showers or groups cf showers (classification
according to particle number N) ars analyzed. For gpatial
particle flux density it holds that Q(r)Q=2.1O“3N/r for r {10 m,
for the energy flux density: QE(r)'v""“. For shower group3 cf

different sizes (AN from 1.0.10° - 5.0.103,up to 5.109 - 5-105)
table 1 shows how many of the total of 82 investigated showers
correspond to certain n-values (from¢ 0.8 to 3.2 - 3.4).
Figure 2 (a,;b) shows the spatial distribution of the energy
flux of electrcn-photon and nuclear-active components of <uwo
dif ferent shcwer groups, figure 3 shows the energy spectrum of
the nuclear-active ccmponent in the shower cores, and figure 4
shows the distribution of the absclute values of the energy
fiux of the electron-photon component in a circle with the
radius 1.5 m round the axis of a shower with N =« 107 particles.
Card 2/4 The diagram is charecteristic of the strong osciilations ob-

aiad
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Showers at Sea Level

gserved. Figure 5 finally shows the spatial energy flux distri-
bution within the range of from 0.1 to 30 m3 the measured values
(in a semilogarithmic diagram) are practically on a gteeply de-
clining straight line. Thus, the following is obtained for the
electron-photon component:

~1/r1'35 at 0.1 m{r¢2.0m
~1/r2 at 2.0 m<r<¢30 m

Qe—ph

Q
e-ph ‘
and for the nuclear-active component: Qn_a"“1/r2 at 0.2m ¢ r{30m.

Figure 6 again shows the spatial distribution of the absolute
values of energy flux in a distance of 10 m from the shower corey
iike within the range of the core itself; o«sillations are con-
siderable. The authors finally thank G. T.Zatsepin .+d I. P. Iva-
nenko for advice and discussions. There are 6 figures, 3 tableg,
and 3 Soviet references.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univerai-
Card 3/4 teta (Institute for Nuclear Physics of Moscow State University)
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S0V/56-26-4-4/10
AUTHORS: Dmitriyev, V. A., Kulikov, G. V., Massal'skiy, Ys. I.,
Khristiansen, G. Bz =

TITLE: The Spatial Distribution of the Energy Flux of the Electron-
Photon Component of Extensive Atmospheric Showers (Prostranst~
vennoye raspredeleniye po*oka energii elektronno-foionnoy kom-
ponenty shirokikh atmosfernykh livney)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 992-1000 (USSR)

ABSTRACT: In the present paper the authors report on the results obtained
by measurements carried out between June 1957 and February 1958
at sca level by means of a device for the complex investi-
gation of extensive air showers. The device is at present in
operation at MGU (Moscow State University). It is described in
detail and is illustrated by figure 1 in form of a schematical
drawing. The ionization chambers used had a diemeter of 25 cm
and a length of 1 m, the total area covered by them amounting
to 3 m2; they were filled with very pure argon, pressure 3 atm,
and were enclosed on all sides by filters. The counters, each
of 330, 100, and 18 cm®, were arranged in groups of 24 and were

et
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arranged in such a manner that they operated simultaneously
within a range of distances of 1 - 50 m from the shower axis,

A total of 2000 Geiger-Mueller counters in hodoscope connection
(GK~7) was used. Showers with particle numbers of from

1.’.04 to 2.106 wern investigated. The showers were divided into
groups with the average particle numburs(1.104, 2.104, 5.6.104,
2.105, 5.7.‘.05 and )-106 for the 6 N, -groups. For energy flux

density it holds that g = n(t) [ pdt and for % = 8
eod D E i

-~

]
Qg = Y n(t)pdt +.[Bn(t=8)eXp(~futt)dt (Figure 2 shows the course

of these curves for the N4-group). n(t) denotes the particle

number in dependence on the penetration depth &t; and § denotes
the average energy loss per t-unit. Figure 3 in semilogarithmic
scale shows the course of energy flux density for the groups

§. - N.. Further diegrams show the dependence of electron-

1 5

photon component energy on the distance from the shower axis r
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i

and on M. Further data concern investigations of the meson
component. For r..6n it holds that
N

t, = 1072 -iﬁ 2nrdr = 7.3.107M, ( - 2.107) AL, (< 6n) ~

C.00% Ecl-;h (< 6m) for the share of the muon component in

energy flux. For the electron-photon component the following

holds for n: n = -1.5 + 0.2 at 1n<r<8m and

i n=-20+ 0.3 at 10m<r50m.

: The spatial energy distribution function of this component does :
: not depend on N for showers with the totel particle number of

= 104 - 106. The spatiasl distribution of the cnergy fluxes
in the central part of the shower egrees with tne cascade

theory calculations in the case of a cascade parazeter g=1.2
being used. It was further found that with an increase of

distance from the shower axis the energy flux of the electron-
photon component decreases morc slowly than the energy flux
of the nuclear-active comvonent. In a circle with the radius

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8"
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of 50 m about 75% of the total energy of the electron-photon
component of the shower is contained. The authors finally
thank S. N. Vernov and G. T. Zatsepin for their great help,
I. P. Ivanenko for discussions, and V., I. Artemkin, L. A. Di~-
karev, V. N. Sokolov, K. I. Solovfyev, and D. S. Stel'makh
. for assisting in measurements and in the evaluation of data.
. There are 5 figures and 13 references, 9 of which are Soviet.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni-
’ versiteta (Institute for Nuclear Physics of Moscow State
University)
SUBMITTED: September 15, 1958
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DMITRIYEV, V.A.; KULIKOV, G.V.; KHRISTIANSEN, G.B.

Investigation of high-ensrgy nuclear-active particies at sea
lovel. Zhur.eksp.i teor.fiz. 37 no.4:893-905 0O '59,
(MIRA 13:5)

< 1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo
universiteta,
(Cosnic rays)
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VERNOV, S.N.; GORYUMNOV, N.N.; DMITRIYEV, V.A.; KULIKOV,C.V.; NECHIN, Yu.A.;
KHRISTIANSEN, G.B. A . o
Function of the spatial distribution of a flux of charged particles
in an individual extensive air shower. Zhur. ecksp. i teor. fiz. 38
no.1:297-298 Jan '60, (MIRA 14:9)

1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universi-
teta.
(Cosmic rays)
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5/056/60/039/002/042/044
B006/B070

AUTHORS: Vernov, S. N., Ivanenko, I. P., Kulikov, G. V..
Knristiansen, G. B. —_ S

Particle Beamg in the Core of an Extensive

TITLE: The Nature of the
. Air.Showerﬁ?
PERIODICAL: Zhurnal eksperimental tnoy i teoreticheskoy fiziki, 1960,
Yol. 39, No. 2(8), pp. 509 - 512 L////

1) the authors communicated their
investigations of a shower core by means of diffusion chamber. They found
that narrow beams consisting of 4-15 particles appear, and the beam
trajectories are collinear. These particle beams are, either, cores of
electron-photon avalanches released from n -mesons, OT groups of high-
energy muons. Which of these alternatives is correct, is now jnvestigated.
In the present paper, the authors show that the ljatter is much more
probable. The first assumption is discussed in detail, and the experiment
and its results are analyzed from this stand-point. The observed number
of particles in the beam can only be released by primary particles whose

Card 1/3

TEXT: In an earlier paper (Ref.
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The Nature of the Particie Beexs in the Core s/05?/60/039/002/042/044
of an Extensive Air Shower B006/B070

energy.E°;>1O12 ev. The energy spectrum of electrons and photons in the

avalanche at a depth of 2t-units had the following form (N - number of

particles released by particles with E - 1012 ev):

E 108 107 1010 10"

Nel(>E) 5.5 4.0 2.5 0.5
Nphot( >E) 10 8.0 4.0 0.8

For their experiments, the authors used a rlate of lead glass (type T&H-1 :
(TF-1)) with high lead content. This plate covered one half of the L,///

diffusion chamber. 850 hours of measurement were made in the open chamber
and 440 hours in the closed one, The actual number of particles observed
in the showers is much smaller than that which would be expected if the
first assumption on the nature of the collinear beam were true. Experi-
ments performed with diffusion chamber, arranged above two rows of
ionization chambers, gave gimilar results. The second assumption, that

the observed beam consists of m-mesons, ig then briefly diecussed. For

Card 2/3
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The Nature of the Particle Beams in the Core 5/056/60/039/002/042/044
of an Extensive Air Shower B0O06/B0O70

E/ba 1013 ev, a value 0.3 per muon is obtained for the probability of
electron-positron pair production in the filter of lead+graphite

(~10 t-units over the second row of ionization chambers). The number of
particles in the avalanche cores recorded in the second row of chambers,
(éex) in AE, agrees with the number of pair production calculated from

muons (@th): ZL///

AE ey 2.10° 2.107 - 2.10"0 2,101
g, . 39 7 2
g, 40 5 3

Also the absence of multiplication on the passage of the beam through
0.8 t-units of lead glass agrees with the assumption that a high-energy
muon beam is concerned. The authors thank L. G. Smolenskiy and

B. A. Zelenov for help in the experiments and 5. F. Semenko for help in
the calculations. There are 1 table and 5 Soviet references.,

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer-
giteta (Institute of Nuclear Physics of the Moscow State University)

SUBMITTED: June 20, 1960
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v 5/048/62/026/005/014/022
2.9 4/0 (3305 2005, 9745} 3102/B104

AUTHORS: Vornov, 8. N., Khristianson, G. B., Belyayeva, I. F.,

Dmitrivey #£ulikov, C. V., lechin, Yu. A.,
Solov'yeva, V. IV, an y D¢ Ao

TITLE: The primary cosnlc-ray component at superhigh energies and
some peculiaritios of 1ts intoraction with nuolei of air
atons :

PLRIODICAL:  Akadomiya nauk SSSR. TIzvestiya. Soriya fiszicheskays,
v. 26, no. 5, 1962, 651-657
TEXT: The paper ia a report on experiments with the Moscow University

large apparatus (area 4-104 nz) for comprehensive studies of extensive
air showers induced by high-energy cosmio particles. Thd chargad-particle
detectors (Geiger counters in hodoscope arrangemont) cover an arca of

110 mz, the muon detectora (2-3 countor layers shielded with lead and ironm,
in hodoscope arrangement) more than 12 mz. 6.3 mz of which are undexr

Card 1/g P

S

OR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8
. _ . . : e ] _— o

3/048/62/026/605/014 /022
The primary cosuic-ray component ... B102/B104

40 o water equivalent. The nuclear-active-particle detectors fora a
systes of 128 ifonization ohazbors (6 m?) shiolded by lead and graphite
filteras. The number of nuons produced in-chargad-pion decsy was

eatimated (the piora wore assuzmed to be forzed in ganza-quantus
photoeffect on nuclel of air atoma)s xf(a).g 7030/1.6(1-u)2, o < 0.5,

e < 107%; for £, ™~ 106 av ang z, - 10'0 ov (x = 0.5), 57(10'%) < 107,
The nuzber ﬁ: of nuons in nuclear showers was measured. For showers with -
N = 710" a mean nuzcber of 80104 auong with E > 1010 ev is to te

expected. The spatial muon flux distribution was determined for these

two types of showers (QX and ﬁf). In the case of a simple model of air

shower production (Suppl. Nuovo Cimento, 2, 649, 1958), an analysis of
the experimental data yields N = kaﬁoexp(-xfxn+x°)/JL; E, is the

energy of the primary particlae, x, is the dopth of its first interaction,
X =.:BlogE, (x" = depth of observation), N is the total number of
"y
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5/048/62/026/G05/614/022
The prinary cosmic-ray cozponent ... B102/3104
shower particles; the nuzber of nuons 5L - kWB:; A - 200 g/cmz,
B« 30 (;/cm2 and %= 0.8 £ 0.1. If the primary energy spoctrum bas the
shape 555(7’1)d3°, at fixed N the N, distribution has the shape
/+8 ) !
Y'l/-‘ - - r-1

action. Comparison between experizent and theory ylelds M « (85%5) g/cnz.
a3 an upper limit. For charged muons their energies (Eﬁ) and numbers

. N being the mean free path with respect to inter-

.«
di,
/

(nﬁ) wore measurad and calculated for several altitudes H; W is the

probability for a charged pion produced at H decays without interacting
with an air nucleus. The results indicate that in ~ ¥{ of all cases
nuclear interaction is accozpanied by & production of narrow beams of
great numnders of charged pions., There are 8 figures.
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AUTHOR:  Yarnov, 8, N,; Khristiansen, 4. B.; Abrosimov, A. T.; Belyayeva, I, F.}

Daitriyev, V. A,y Kulikov, G. V.j Naohin, Yu, A.i Goloviyeva, V. T.; Khrenv, B.A.

TITLE: New data on the study of broad atmoapheric ghove;ﬁ ?xging & complex
apparatus / Report of All-Uny Hootitm_qg_g;‘g;_m_ig_mg_mxn. held in Koacow
from October 4 to 10, 1983 /

SOURCE: AN 8S8R. Izvestiya. Seriya firic leskaya, v. 28, no. 11, 1964, 1886-1893

TCPIC TAGS: ooemic ray shower, nuclear particle, nuclear physics apparatus

Exporimento are desoribed that were conduoted at Hoocow State Univereity
on a complex apparatus for the stuly of broad Atmospheric showers and the mu- i
mogon component of cosmio rays. The apparatus gave simultanacus inforcation on the
electron-photon, mu-megon, and nuclear-active coaponents of broad atmospherio
showers in each individuauy-mordad shower. Orig. art, has; 9 graphs, 3 tables.

ASSOCIATIQN: Nuuehno-iulodontol'akiy institut yedernoy fizixi Hogkovakogo™

gosudaratvennogo universiteta im, K, + lozonosova (Soientific Research Institute

of Nuclear Physics, Mo Gtate University) -
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ACC NRi Ap5024633 SOUNCE CODE: UR/0048/65/029/009/1676/1651
AUTIIOR: Vermov, 8.N.; Khristiansen, G.B.; Abrosimov, A.T.; Atrashkevich, 'V,D.i__
_Belyayeva i Vedeneyey, O.V.; Kulikov, G,V Fomin, Yu. A.§ Nechin, Yu, A.; |
olov'yeva, Y.l.i Khrenov, B.A é
A s

ORG¢ none 73
n
TITLE: Investigationa of fluctuations in the dovelopment of extensive air showers ..
with o fixed total mmber of charged particies and a fixed total number of muons /Re=
port, All=Union Conference on Cosmic Ray Physich held at Apatity 24-31 August 1964/

. SOURCE: AN 88SR. Izvestiya, Beriyn tizicheskays, v. 29, no. 9, 1965, 1676-1681

TOPIC TAGS: cosmic ray shower , muon, charged parttcle, extensive air shower, particle
\%dutrlputic particle distribution '

‘ABSTRACT: The authors have employed tho nodernized installation at Moscow State Uni-
versity, described elsewhere (8,N,Vernov et al., Izv. AN SSSR Ser. tiz., 28, 2087,
1064) , to investigate the sinultanecous distribution of total number N of charged par=
ticles, total mmber M of muons, and age parmmeter g in extensive air showers. Show=
ers were selected for which the zenith angle of the axis was lcss than 300. W was de-
termined Ir tector and the perpendicular
distance of the muon axis with the aid of the known lateral
distridution of muons. determining ¥ did oot exceed 33 %. The
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error in detemining 5 was eatimsted to be 0.02 by processing "srtificial” showers of
- known age, calculated by Monte Carlo methods. The data prescented werqg derived from

- some 300 showers with total numbers of charged particles ranging from 105 to 4 x 106,
Histograms are given showing the distribution of showers with respect to N with fixed | . ;
M, with respect to 4 with fixed N, with respect to 8 with fixed N, and with respect to '
S with fixed M, and scatter plots are given for N versus 8 with fixed M and for M ver-
sus § with f{ixed N. Tho correlation coefficient of 8 with N for fixed N renged be~
twcon 0.62 and 0.73; the correlation coefficient of 8 with N for fixed M was -~ 0.67.
Orig. art, hes; 10 formulas, 4 figures, and 1 table. )

-
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B [TAcc NR: AP6016380 SOURCE CODE: un/ooaa/b5/659/b10/1876/&880

AUTHOR: Vernov, S. N.; Khristiansen, G. B.; Abrosimov, A, T.; Atrashkevich, V. B.;
Belyayeva, I, I.; Ku‘J‘.i_koy,vQ. Vs Soloy'ya“va_,_l:_;:; Fomin, Yu. A.; Khrenov, B. A,

ORG:  Scientific Research Institute of Nuclear Physics, Moscow State_University im.

M. V. LcmonosoﬂNauchno-issledovatel'sld.y institut yadernoy fizilkd Moskovskogo 40
gosudarstvennogo universiteta) ' 8

TITLE: Primary superhigh-energy coosmic radiation according to data on extensive
atmospheric showers

SOURCE: AN SSSR., Izvestiya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1876-1880

TOPIC TAGS: cosmic radiation, muon

ABSTRAGCT ; Of interest in the inveotigatlon of the primary cnergy
'spectrum of oosmio rays and thelr composition is the knowledge of
‘the speotrum of extensive atmosphaerloe chowers (e.a.si with rospeot
to the total number N, of high encrgy muons (E>2 1010 ev) and

the distribution of e’a.s. over the total numbér of the particles
Ho for a given N,. 1In this conneotion the authors analyze the .
.primary onergy dﬁeotrum of cosmlo rays on the basis of experimental .
'data obtained with a special device for investigating e.a.s, recore, ;
ded with a probability of W20.95. This device makes it possible . _ ‘
to determine the total number of olarged partioles in an e.a.s. ‘ r
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at the observation level. An averaged funotionp (R) is plotted
to determine the spatial distribution N, of the ﬁona, and, thus, ¥
‘the total number of these muons is dote}r"mlned. The distribution
of No for a given u» 18 evaluated on the busis of data on an Y91 1Y
with N, = (1-2).10"%, The exporimental findings are found to be .|
in sat’fsraotory agreement with theory, Thue, on the basisd the: -
complex whole of the experimental findings, it may be conoluded .
that the composition of primary ocosmio rays in the superhigh- BN
energy reglon apparently does not significantly differ from the .-
‘composition in the low-energy region, and the ¥ =index of the prie -
mary energy spectrum is variable rathor than constant, Orig. art, has:

5 figures. [JPRS)
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TITLE: New method of chemical dosimetry cc‘;f reactor radiation
“
SOURCE: Atomnaya energiya, v. 20, no. 6, 1966, 509-510

TOPIC TAGS: water cooled nuclear reactor, reactor neutron flux, hydrogen, iron,
radiation detector/ VVR reactor

ABSTRACT: This 1s an abstract of paper no. 85/3450 submitted to the editor and filed,
but not published. On the basis of experimental data on the yield of Ho and Fe®* for

different radiators » the authors have established relations between this yield and
the linear energy transfer of the recoil 7 quanta and protons in mixed fluxes of fast
neutrons and y quanta, The dosimetry procedure described is based on determining,
following equal irradiation time in the reactor, the concentration of the hydrogen
and trivalent iron in two solutions. One solution is gas-free H-S04 (0.8 N), and the
other is the same liquid but saturated with oxygen and mixed with FeS04. Previously
obtained plots of the hydrogen yield against the ratio of the yields and concentra~-
tions of H, and Fe3t (Atomnaya eiergiya v. 17, 222, 1964) make it possible to deter- |
mine the hydrogen yield for the mixed radiation, and then to calculate the absorbed i
energy and from it finally the rate of oxidation of iron. The Procedure was tested
for & mixed stream of « particles from Po21° and B particles from H® and used for

| card V2 UDC:  539.12.0k
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dosimetric measurements in the channels of the VVR reactor. A formula for the ratio
of the 7 and neutron doses in the reactor is obtained. The proposed method for de-
termining the absorbed energy in water-cooled reactors can be used for the range
(0.5 - 5) x 105 rad. Orig. art. has: 2 figures and 3 formulas.
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Epidemic and etiological nature of the virus influenza epidemic

in Khabarovsk in Jamuary-March 1959, Vop. virus. 5 no. 6:750

N-D 160, (MIRA 14:4)
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SHARKOVSKIY, I.A., prof.; KULIKOV, T.A., kand.medemauk, ZHUKOVA, I.V.,
vrach; MURAV?YEVE, K.A.; vrach

Detection of plaucoma among workers of the Stalingrad Tractor
Plant and the "Krasnyl Oktiabr’® Metallurgical Plant.(Stalin- _
grad). Vest.oft. no.4:3-4 '61, _ (MIRA 14:31)

1. Kafedra glaznykh bolezney (zav., - prof. I.A. Sharkovskiy)
Stalingredskogo meditsinskozgo instituta.
(GLAUCOMA) ~ (VOLGOGRAD- ~MACHINERY INDUSTRY-~HYGIENIC ASPECTS)
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Natural tulsremia roci in Knabarovek Territory. Zhur. mikrobiol. .
(M1RA 17:6)
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AUTHOR: Vladimirova, M. V.j Kulikov, I. A.; Shulyatikova, L. G. L/{
ORG: none ‘q ‘;:]3 :

TITLE: Alpha~ and beta-radiolysis of aqueous solutions of light and heavy water
SOURCE: Radiokhimiya, v. 8, no. 2, 1966, 226~232
T0PIC TAGS: alpha radiation, beta radiation, heavy water, radiation effect

ABSTRACT: The effect of various substances on the yield of hydrogen formtzd u:ies 11’;116
influence of a radiatlon (emitted by dissolved polonium) m:\c'l 2] radiat_i.gnm gm%.*_ ;as V4
dissolved tritium) in ordinary and heavy water (D,0) containing 3 x 10 i ei Jas)
studied. The criterion of capture of H and D radicals.was the value of the Eh
hydrogen yield. The ylelds of radical products of radiolysis, obtained from the ca
dopondence of the oxidation of iron on the absorbed energy, shox::ed the prgsenc; of ;
considerable isotops effect. The influence of the hydrogen radical accep ors 0% ’

10,™, and UG,2* on the hydrogen and deuteriun ylelds in the o and radiolysis of
light water and a radiolysis of heavy water was determined. It was found E};ﬂ: ece _
docrease of Hy yleld is different in these two media., This 1s due to the e'll’:;;n
in the radii of the Gaussian distribution of the H and D radicals, and also to the )
difference in the rate constants of the reactions betwsen the radicals and theo accep [_
tors. Orig. art, hast 5 figures, 3 tables, and 9 formulas,

SUB CODE: SUEM, DATE: 23Nov6d4/ ORIG REF: 005/ OTH REF: 010 )
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[Safety measures in the production of rubber hose]
Tekhnika bezopasnosti v proizvodstve rezinovykh rukavov,
Moskva, Goskhimizdat, 1963, 31 p, (MIRA 17:3)
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DENISOV, Yariy Stepanovich; KULIKOY 20e, inzh.-podpolkovnik, red.;
EONOVALOVA, Ye.K,, takhn,red.

[Radio engineering in artillery meteorology] Radiotekhnika v

artilleriiaskol moteorologii. Meskva, Voen,izd-vo M-va obor, .
SSSR, 1958, 92 p. (MIRA 12:2) -
(Radio meteorology) (Artillery)
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KULIKOV, I.G.; BARASHKOV, M,I,; LAPSHINA, A.P., red.; KCGAN, V.V.,
e 7 tokhn, red.

[Sai‘ety measures in transportation operations] Tekhnika bezo-

pasnosti pri transportnykh rabotakh, Moskva, Gos. nauchno-

tekln. izd-vo khim, 1lit-ry, 1961, 23 p, (MIRA 15:5)
(Loading and unlosding—Safety measures)
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BARASHKOV, M.I.; VOLODIN, A.S.; KULIKOV, I.G.; YAKIMOV, S.Ya., red.;
KOGAN, V.V., tekhn, red,

[safety measures in working with calenders and rubber mixers]

Tekhnika bezopasnosti pri rabote na val'tsakh i rezinosmesi-

teliakh., Moskva, Goskhimizdat, 1962, 26 p. (MIRA 16:3)
(Rubber industry—Safety meaaures§
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8(1) PHASE I BOOK EXPLOITATION SOV/1624

Kulikov, Ivan Georglyevich

Akkumulyatory (Storage Batteries) Moscow, Voyen., izd-vo M-va oborony SSSR,
1958, 118 p. No. of copies printed not given,

Ed.: N. P. Shiryayev, Captain-Engineer; Tech. Ed.: A. N. Mednikova,

PURPOSE: This book is intended for sergeants and officers operating various
radio equipment. It also may be useful to those interested in the structure
and operation of various types of storage batteries,

COVERAGF: The book explains in popular form the construction and operation of
lead, alkaline and sintered-plate storage batteries. It provides comparison
tables and recommends methods of charging, discharging, maintenance and
storage. No personalities are mentioned. There are no references.
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Storage Batteries sov /1624
TABLE OF CONTENTS:

Introduction

Ch. 1. General Information on The Theory of Chemical Sources of
Electric Current
l. Electrolytic dissociation
2. Electromotive force
3, Basic characteristics of storage batteries

1.
2.
3.
b
5

BEnf characteristic
Voltage characteristic
Internal resistance
Battery capacity
Self-discharge

Lead-Acid Storage Batteries
Construction. and operating principle
Connecting cells into batteries
Preparation of electrolyte
Preparing storage batteries for operation

1.
2.
3.

Preparation of dry-charged storage batteries
Prepgration of motoreycle batteries

Preparation of dry-charged batteries with partly
discharged plates
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’ 5. Operation and maintenance of storage batteries 33
. Charging of batteries 36
2, Test schedule and methods 39
6. Plate and filament storage batteries 4

1. Preparation of ENP type filament-current batteries for
operation .. .’ 43
2. Preparation of 3NS-110 type batteries L

3+ Storage batteries of types 12A-5, 12A-10, 12A-30 and
1240-50 L,
7. Defects- occurring in storage batteries and methods of
correction 45
l. Sulfating of plates L5
2. Lagging batteries 47
3. Increased self-discharge 48
Le Short-circuiting 48
2+ Deterioration of plates L9
6. Deterioration of wooden separators 49
7. Deterioration of wooden containers 49
Card 3/6
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Storage Batteries 80v/1624
8. Storage of batteries >0
9. Safety regulations 51
Ch. 3. Alkaline Storage Batteries 53
1ls General information 53
2¢ Nickel=-cadmfum battery 55
3. Nickel-iron battery 59
Le Conmecting cells into batteries 61
5« Preparation of electrolyte 65
6. Replacement of electrolyte 69
7. Charging of alkaline atorage batteries 70
l. Charging conditions 75
2. Preparation of storage batteries for charging v76
3. Charging of new or dry storage batteries 76
L. Supervising the charging of storage batteries 77
8. Discharge of alkaline storage batteries 79
9. Care of alkaline batteries at various temperatures 80

Card 4/6
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Storage Batteries sov/1624
10. Defects occurring in alkaline storage batteries and methods
. of correction 82
l. loss of capacity 82
2. Increased self-discharge 82
3¢ Swelling of plates and containers 83
L. Abnormal liberation of gas 83
5+ Deterioration of insulation in cells 83
11, Safety regulations 84
12, Storage and maintenance 21
Che 4. "Non-lamellar" Cells and Storage Batteries of the KNB Type
[Sintered-Plate Type or Jungner's Cells/ 87
1. Gemeral construction 88
2. Operation of batteries . 95
l. Preparing new or dry batteries for operation e 95
2. Maintenance of batteries during operation 97

3. /ztorage of batteries 98
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Storage Batteries 80v/1624

Le Lead-silver cell 98
. 5¢ Hermetically sealed batteries 102
6. Comparative technical data on alkaline and acid batteries 104
Conclusion 107
Atomic battery 107
Solar battery 110
Thermoelectric generator 112
Appendix 114
AVAILABLE: Library of Congress (QC 605.K94)
Card 6/6 ggéf;g
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A'H°, %o red.

~mayor, red.; MEDNIKOVA, :

[stor age batteries] Akkumuliato
y I.y' quzg i . i
Voen, izd-vo M-va obor, SSSh, 1961, 150 _p: spr do

a‘.! NoakvaS
(Storage batteries)
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. ALEKSANDROV, Vladimir Ni olaysvich; KULIKQY,

Ivan Grigor'yevich;
NARYSHKIN, A.A. hngy ted.: Livian o LiEQT'yevich;
takhn.red: » Tame red,; LITVAE, D.5., red,; TCKER, A.H,,

[Tinsmith] Slesar '-zhestianshohik,

13d<vo Proftekchizdat. 1960 223 5 Moskva, Vses,uchebno-pedagog,

(Tinsnithing) (MIRA 14:3)
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BARASHKOV, M.1.; KULIKOV, I.G.: YAKIMOV, S.Ya., rod.; KOGAN, V.V,,
tekhn. .

[Safety measures in the work with assenbly machines for

automobile tires] Tekhnika bezopasnosti pri rabote na sbo-

rochnykh stankakh avtomobil'nykh pokryshek. Moskwva, Gos-

khimizdat, 1962, 22 P (MIRA 16:6)
(Rubber industry--Safety measures)
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SHITOV, A.P.; PYATAKOV, L.L.: GORBUL'SKIY, I.Ya,.: KULIKOV '
KURBAT, 5.1, ' S e

R RIS AR R RLAD
Induction surface hardeni

ng of tractor block dushings instead
of through hardening. Prom.ensrg. 11 no.8:21-22 Ag '56.
: (Cast iron—Hardening)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8

SiiEE £

F i ey

&

AT

BESSONOY, 5.V.; KULIKOV, I.M.

Feasibllity of Ferchinsk deposit ore dressing in heavy sus- >
pensions. Igv.vys.ucheb.zav,; tsvet.met. 2 no.6:47-51 159,
(MIRA 13:4)

. 1, Irkutskly gornometallurgicheskiy institut. Kafedra oboga-
shchenlya polesnykh iskopayemykh,
(Nerchingk--Ore deposite) (Ore dresaing)
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GLEMBOTSKIY, V.A.; KULIKOV, I.M.
AvLlhV, 1.M.

Effect of calcium and magnesium ions on cerussite sulfidizing

and flotation processes. Izv. vys. ucheb. zav.; tsvet. met. §
n0.2:38-44 162, ’ (MI}'?.A 15:3)

1. Irkutskiy politekhnicheskiy instit t, ke : i
boletnykh Lokouayeen N ut, kafedra obogashcheniya
(Cerussite) (Ore dressing) (Ion exchange)
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GLEMBOTSKIY, V,A,; IEE{._}E_O_V_L_I_.M.
Positive effect of ammonium sulfate on processes of sulfidizing and
flotation of cerussite in presence of calcium and magnesium ions,
Izv,vys.ucheb.zav,; tavet.met, 5 no.3:32-41 '62, (MIRA 15:11)

1. Irkutskiy politekhnicheskiy institut, kafedra obogashcheniya -
poleznykh 1skopayemykh,

(Cerussite) (Flotation)
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KULIKOV, I, M,

Ways to increase tho ﬁcm ’
ry of lead from Transbaikali
metal ores. Trudy Vost, Sib, £11, AN SSSR no,41:46~56 ?é?mplex

(MIRA 15:10)
1. Irkutskly politekhnicheskiy institut,

(Tranabaikalia-Nonferrous matals)
(Lead ores)
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GLEMBOTSKIY, V.A.; KULIKOY. IM.,

Sulfidization of cerussite by means of various sulfidizers »rd
thelr oombinations in the flotation process, Trudy IPI no,20:

27-35 163, (MIRA 1812)
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KGLIKOY, I1.!M.

Improving the technoloyy of dressing mixed lead-zirs orsc
of Transbalkalias. Trudy IPI no.20:69-37 163,

(MIBA 1920
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KULIKOV, 1,0,

Determining the total hole drilling footage, Trudy TSNIlFod..
zemshakhstroia no,2:120-123 163, (MIKA 17:5)
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WKULIEOV,y lgort Cruiriyeviech; GUSEV, Hlkoiny Duis

pyevicl
UL ANTHSKYY, foris Alckenmdrovicol;
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Grigor'yevich; KAZAKOV, B.Ya., obtv, sad,

[}iincs on Spitsbergen] Shakhty na Stpitabsrpgena, Mo
skva, lisdra, 1964, 108 p, (MIRA 2852
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KTLIKOY, T. 3.

KILIEOY, I, 8, =~ "Investigation of the Kinetics of Heactionsg Heiween o
Hebad and Slag by jlsans of R-lioactive Isobopes," 3Sub 20 Qeh 32,
Yosceow Order of Labor Hed Banner Inst of Steel imeni I. Y, Stalin,

{Dissertation for the Dogree of sandidate in Techaical Sciasnces),

30: Vechernaya ioskva, January-lscerbar 1752
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- LTk beaasior ot wulfur fn Bluiddnice geses, I, 8.
Eutitav ead L. M, Tsylav,  freest, Abad, Nogk SSSRT
ST Teks. Wouk 1934, -No. 12, 102+10.—S in the coke
‘bures to 8O, inskde the blast furuace.  The lonering of €Oy
fegnant. i the gus pluse cues a reductivg of 8, with the
Aarmatlon of €8, 6, &, HS, HeS, and COS,  The wmax, §,
o83, O, gl HE contenty wre cbtelnud at 164, 14, 125
Jand RIEGT, s p , while HaS end COJ ae blgher at lower
tetnps,” Fe, Fed, and Cald are the mast effective ahsori
.ents for 4, (n the arder given, ard the abscrptive eficiency
of Ve ord FeO becomen lower at higher temp., and is In-
creased for CaQ.  The abeorpifon of S In Fe is reduced by
its tiquefaetion eod sate. with C, and the Fe becnmes super-
g2t4. with 5 st the lower Gorizans, wnd gives it up to Ca,
At equil. condithus § shiou!d be complately eliminated from
ehe gae., und {ts conailershie preseade in it proves that oGl
is uet reachad ug he high tensp,, ead that § b evolved from
tha fuced slag, FeaOs end Fefk azidizz S to 8. CaCOs
alrirs 5 effertively. and the CaS formed i3 unafiectad by
CO ind CGy, bt intzracts with FeOe with (he farmation of
s Re foraation of CaSQ b5 tnprohabls as long 23 the
partid pressere of 540: doss ot exceed 1078 § in pyrite
and FeS can be oxidized to 50y, wkich sheuld net be read-
eavbed neae the furcasc theoat if the temp. theee s n!i::j
350 400°. W, KE. Sreraber
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KULIEOV, I.S., kandidat tekhnicheskikh naulc; ZHUKHOVITSKIY, A.A., professor,
e REOT khimicheskikh nauk,

Using radioactive tracers to investigate the kinotics of reacticns
between metal and slag. Shor.Inast.stall no.32:54-78 'S4,
(MLRA 10:5)

1l.Kafedre fizicheskoy ktuqu‘._r . -
(Diffusiom)-(Radldactive tracers)
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/Engineering - Metallurgy - BV AR
Card 1/1 Pub 41-11/17

Author ¢ Kulikov, I. S., Moscow

Title : Some questions on the theory of slag

Periodical : Izv. AN SSSR, Otd. Tekh. Nauk 2, 113-121, Feb 1955

Abstract Reviews investigations on the activity of slag components in relation to
their concentration, on their thermal relationship, and on the partial
heat of solution of slag components. Essentially a review of the work
of other researchers. Diagrams, formulae, table. Nine references, 6
USSR.

Institution:

Submitted : December 30, 195k
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USSR/ Physical Chemistry - Thermodynamics. Thermochemistry. Equilibrium. B-8
Physicochemicsl analysis. Phase transitions

Abs Jour : Referat Zhur - Khimiya, Ko L4, 1957, 11148

Author : Ivanov L.I., Kulikov I.3., Matveyeva M.P.
N Inst : Department of Technical Sciences, Academ of Sciences USSR
Title : Method for Determining Vapor Tension and Diffusion Constants

» oOrig Pub : Izv. AN SSSR, Otd. tekhn, n., 1955, No 8, 145-147

Abstract : A method has been developed for determining vapor pressure of components

and diffusion constants in metdl alloys. In a chamber are placed, one a-
bove the other, two samples of the same chemlical composition one of which
contains a radioactive isotope. The samples are placed into ceramic hol-
ders which are inserted in Mo-pans. A vacuum (107 - 10-7 mm Hg) 1s pro-
duced in the unit and heating is effected by means of an induction furnace.
On heating the apparatus is disconneécted from the pumps and & vapor pres-
sure of the components of the alloy, corresponding to the experiment tem-

. perature, bscomes established therein. A reaction of isotope exchange ta-

- kes place between the samples, which ean be followed by observing the ra-

' diocactivity increase of the inactive sample. Temperature is measured

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927420009-8

e I R R S LR

..

B

USSR/ Physical. Chemistry - Thermodynamics. Thermochemistry. Equilibrium. B-8
Physicochemical analysis. FPhaee transitions

Abs Jour : Referat Zhur - Khimiya, No LI, 1957, 11148

with & Pt - Pthh thermocouple and is regulated within - 3°. To decrease
the reverse flow of radioactive atoms the surface area of the inactive

- sample ie made 20-30 times greater than that of the active., Absolute a-

: mount of evaporated component is determined, after cooling in vacuum, by
comparison with radiocactivity of a standard sample. Undér the described
conditions kinstics of isotope ecchange is determined by the rate of eva-
poration of the tagged component from the radiocactive sample and the ve-
locity of diffusion flow of tagged component from internal layers to the
surface of radicactive sample. The inclination angle of the linear por-
tion of Q a £{t) curve (Q --amount of substance evaporated from the ac-
tive sample) serves to determine the rate of evaporation. A formula for
determining the diffusion coefficient has been derived. The method has
been checked with technical iron over the temperature range 1120-1255°.
A good agreesment with literature data has been attained. If the rate of
evaporstion is high and the curve has no linear portion a diaphragm with
a small aperture can be ingerted between the samples.
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KULIKOV, I, 8,, MATVEYEVA, M.P., ond IVANOV, L, I,

"On Absorption Methods Used in Investigeting Diffusion along
the Granuler Bounderies of Metels" a paper resd at the Inter-
national Metellurgists' Conference, Moscow 26-30 June 56

80: €S-3,302,240, 11 Jon 57,
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KULIKOV, I. S. ,MATVEYEVA, Y, P., ond IVANOV, L. 1.

“On Absorption Methods Used in Investigsting Diffusion olong the Gronulsr Bounderies
of Metols" lecture given ot the Internstionsl Metsllurgists Conference, Moscow
26-30 June 56

Source €S-3,302,240, 11 Jen 57,
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KULIKOYV, I. S.

Ivanov, L. I., Matveyeva, M, P., Kulikov, I. S., "Concerning
the Question of the Detarmination of Thermmodynamic Constants of
Metals and Alloys,"

in book Research on Heat Resistant Alloys, pub by Acad., Sci. USSR,
Moscow, 1956, 160pp.

Inst, Hetallurgy im A, A, Baykov
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KULIIOV Ivan Stepasnovich; POPOV, Ivan Alekseyevich; AGEYEY, N.V., redaktor;
TS GHIRNOV, VL ¥, , redakter; GOLTATKINA, A,G., redaktor; ATTOPOVICH,
M.K,, tekhnicheskiy redaktor. d

[Using radioactive isotopes in metallurgy] Primenenie radioaktinnykh
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